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ABSTRACT ' ^ ' 
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components of a semester -long , environmental earth science course 
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ENVIRONMENTAL EARTH SCIENCE < • 

"Environmentea Earth 3cionce" is a nev course developed at The University ' 
of Tfexas at Austin by the .Depaurtment of Geological Sciences and the Science 
Education Center. It. is offered at The University of Texas at Austin as 
Geology 36lK and has been tried out during the spring semesters of 1972, 197S, 
19T'+i and 1975. Revisions have, been niade as necessary^fter each tryout. The 
project vithin whith the course has been developed has peen suf)porteiJ by the 
Natloned Science Foundation. 

» 

The course inclujies lectUrea, discussion sessions, and indlvidueilized 
Learning Carrel Lessonb. Extensive use has been made of multi-media technology 
in the presefctation ofl the course • Learning Carrels for individualized Instruc- 
tion have been especieULly designed for this program. ' The lec^bures introduce 
specif ia topics, suggest problems or questions, an* provide background infor- 
mation. The discussion sesaions proyide the student an opportimity to ask 
questions and clarify ideas. The discussion sessions eLlso provide input and 
feedback to the instructor. . \* 

The Learning Carrel Lessons have been written by faculty wid^raduate stu- 
dents in the geological sciences and in science education^ Write!hs. and^ resource 
contributors J.nclude Dr. Robert Boyer, Dr.Wlland Bartholomew, Dr. Keith Young, 
Dr. -Saduel Ellison, Dr. James Underwood, Drl David Butts,. Dr. Addison lie^, 
David Keller, Melanie Lewis, Wayne Schade, Ann Lee, and William McLoda. Tech- 
nicians involved in production of sclripts, sound, and photography were Stan 
Prescott, Lee^est, Charles Qeffen, and William McLo da. Artists were' Jesus 
Rivas, Alice Canestaro, Aly Knox, and Javier Flores. 

EB^h Learning (Jlrrel Lesson consists of a set of 2 x 2 slides, an audio ' 
cas set t«y tape, a study gi^de, a script, and other materials nec?Apary to the 
lesson. xThe stud^ guide and script are in this booklet. ^ Students may set their 
own time schedule within an cmnounced period when slides and tapes are made 
available. • - • * 

4 

The student should note the list of Learning Carrel Lesson topics to place 
in proper cont^^^r^l^ the lesson in this booklet, and then read carefully the in-* 
troduction, rationale, prerequisites, and lesson objectives in the study guide. 
'The student should follow the instructions in the study guide for the entire 
leBson. In some instauicesi these instructions are also repeated oi\^ the audio 
cassette tape. The slides and tapes have been synchronized l^o automatically 
advance the slides appropriate to the audiotape. However, there is a tone 
signal given before the change of each slide to that the lesson can be*used 
ou\iside'of the carreVif auioanatic facilities are not available. When the 
student is ready to st^rt the lesson, the "on" switch should be pushed.. If 
the slides and tape are operated; manually, "both will need to be turned "on." 
The first slide is atXVays a title alldi^ or a blank solid colored slide. If 
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the Blldes and tap#^ are manually operated, this title or blank slide should 
be on vlev before the tape is started. For automatic operation, the slides 
and tapes will be set up by the Instructor or Proctor before the lessdn and 
between each use. It is moaV important to start each lesson according to 
these instructions in order to provide synchronization of the slides and*tape. 
Remember that slides placed in the tray to be used vith^a rear view screen . 
are reversed from those to be uiied with a front view screen^. 

f 

The student will be instructed by the study guide and/or the tape to 
stop at various places to cea*ry out certain activitips. Usually. the audio- 
tape will say, "Please stop the tape now etnd restart only when you have 
finished this exercise." Therefore, the student should wait a few seconds 
to finish hearing the instruction after the word "Stop." However, one should 
not wait long enough for the tone signal or automatic change to the next slide.- 
This signca should be heard after you restfiurt the tape. If the lesson is 
moving too rapidly , student may stop the tape and slides at any time to 
consult the study guide or script, but it is NOT POSSIBliEMio back up and 
re-examine a given slide without completing the entire cycle of the lesson. 

It is particularly important for the student to carry out the instructions 
for activities given in the study guide. In order that a record may he main- 
tained of these activities, each student should pick up a copy of the STUDENT 
RESPONSE SHEET which include (juestions to be answered and the -other activities 
requiring responses. These should be completed and turned in to the instructor 
as required for , grading, feedback for the instructor, apd to provide a basis 
for student interaction in the discussion group. 

Each Leco^ning Ceirrel Lesson is independent within the context of^ the/course. 
Some of them provide direct information on a given topic, but in an :y|di^i dualized 
mode requiring some activities and thought on the part of the studen^^ Others 
place the student^ in a. role-playing situation where some position must be tcJcen 
on provocative questions or issues. Others deal primeu-ily with applications of 
environmentAl information. In all the lessons, the student is expected to receive 
basic information that is coordinated with the lectures, the smeLll group dis-- 
cussions, and the readings. 
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ENVIRONMENTAL EARTH SCIENCE 
LEARNING CARREL LESSONvS 



Section.!: Man's Effect on Nature 



Lesson 6.1 
Lesson 6. 2 
Lesson 6.3 



Population 
Land Use 

Urban Crisis (Field Trip) 



Section II: Energy 



Lesson/ 6. 4 
Lesson 6. 5 
Lesson 6.6 



Energy 

Energy Resources 
Future Projections 
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Section III: Px^^^sses Through Time 



Lesson 6,7 
Lesson 6.8 
Lesson 6. 9 



Geologic Time 
Long Term Events 
Short Term Events 



Section IV: Natural -Resources 



Lesson 6. 10 
Lesson 6.11 
Lessoii 6. 12 
Lesson 6.13 



Minerals 

Conflicts of Interest 

Soils 

Water 



Section V: Oceanography 

Lesson 6.14: Oc#an Resources 

Lesson 6.15: Pollution of the Oceans 
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T« THE STUDENT: 



Thia booklet contains two sections: (l) the Studefct Study f 
Guide for this lesson, and (2) the Script or printed copy of\he discussion 
recorded on the audio cassette tape. . - ' 

You are expected to begin vlth the printed instructions in the 
Study Guide ibd follov them continuously as you study the lessorT In iaiiy 
instances the scune or, similar instructions may also be heard on the audio 
cassette tape. Refer to the script only If you need to refresh your memory 
as to something that was said. The script is provided because you cannot 
back up the tetpe if you need to review something already said on the tape* 

♦ 

Specific instructions will be given in the Study Guide as to 
when to start and stop the tape. Do not restart the tape until instructed 
to do , so in the Study Guide. ^ 

♦ * 
Quest ibns requiring written answers shoul# be completed on the 
STUDENT RESPONSE SHEETS provided by the Irf^tructor. 



V 



INSTRUCTIONS : 



1. Start the audio cassette tape > Listen to the tape and view 
the slides until the title slide, "Land Us|t Planning Maps," is shown apd . 
you are instructed to stop the tape. ^ 

\ ■ ' ■ ^ 

2. Read the Intrydyiction^ Rationale and Objectives for thla 
lesson that followa . Also turn to the back of the Study Ouide'emd atudy 
the Glosaaory in order to become familiar with the terms used in this CLesson. 
If you have questions., check \Vith the Instructor or Proctor. 




INTRODUCTION: . 

"During the reign of Augustus, nearly 2,000 years e^o, Vitruviua, 
a Roman architect, cautioned his colleeiguea tb locate their buildings and 
cities vith care and understauiding df th« natured envirorunerit; Now we 
stand poised to explore othe3VPlan"t8, €ind it is ironic that geojjogists 
are Just beginning to study carefully the role gt theit science in ufban 
land-use planning. .Our knowledge of the "hatural environment is .vastly - 
greater than that of Vitruvlus' time but our problems are far more cpmple:j 
and land use is much more intense. More than half of the 200 millibW ^ 
eople in the United States live- in urban clusters that occupy only w percent 
of the na^tion*» acreage. If the land is to support, literally and figuratively, 



auch densdly populated metropolitan , center a, knowledge of the geologic 
environment must be Incorporated routinely into the planning of our 
ll^:"^' (A Pilot' S tudy of tand>^ae Plimnlng and E nvironmental QeoloffY, 
otate Geological Survey of Knnpaa, Report No. 15. f)) » 

1W,TI0NA|.E: . 

You play many roles and serve many functions in this society. 
As a citizen,, educator, and homeoimer, you will have opportunities to 
determine the use of our planet whether voting on a bond issue, educating 
students, or selecting your own homesite. You can makt more accurate 
decisions if you know about the need of land use plan'Sng maps* and how 
to use them. ' 



JBJECTIVES OF THIS LESSON: 

After^youN^oraplete this lesson yoVi should be able to: 
; 1, construct suitability maps* from l?nd use planning maps 

2. interpret land use planning maps 

3. iWntlfy uses of rock units* when provided with 
descriptions of those units ' > 

describe how land us^/planning maps are constructed 

5. recognize the need foi^ const^-uction of ^and use planning 
maps 

* 

^. cite examples of negative consequences that can result 
from not being aware of the geology of an area before 
constructing onMt 




INSTRUCTIONS : * 
r. \ 

^* Restart t hg audio cassette tape . Listen to the tape and 
view the slideS-lintil reference la made to the activity on page 3 of this' 
thaffollG^ Then OTP THE TAPE AND SljlDES and proc^d with 'Activity #1 



^ote: Words with an * indicate that they are defined in the Glossary at 
the baqk of the) St\j^ Guide. 

♦ 

« 

' ■ . V ■ 8 ■ ) 
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Below, are descriptions of two geologic unit descriptions as you would find 
them in a geologic land use planning map ,se]5;J^eB. On the basis -of these 
descriptions, answer the quest ions' b elow about ligind use of Ihe two rocJc 
units. (USi; STUDENT RESPONSE ^EEfPS) " ~ * \ 



<apocxxnc 

YJNIT 



OMMUL CMMMCnMSTICi 

Orty to h«r4» fU**^r4iiMid 

rMl0t«nt MWI 0ltfhUy nodulwr 
w««th«rin9. OoMftonly tovmm %\m^ 
0lop«0 «b<rv« D«l Rio Clay. uv« 
OAk« jiunljMrj %\w, wid h«okb«rry 
art COMMA on thi« unit. 



iTMIttlTy 



IMCAVATXOII 
GNAW^TtlUtTIQi 



nHJMDMTZON 
CHARACTKIUtlTGI 



0«n«riy;ily ' Kxc«v«tion dif fi- Marine oapacity 

hl^h^t Miy oultr9«n0r«lly f«nsr«liy hi9n* 

f«ll at ad-^ raqu^ras blMtln^^ but «Miy b« lov 

9M of st**^ at outcrop adg* ' 

'slopas «bov« abovtt alopas of 

waak Dal Rio .oal Rio Clay 
Cljy 



tHriLTMTI&N 
1^ 



RDOC AND 
NZNBMU. 
|IKS:OUIIGK» 

Nona 
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Oal Rio Dark qray to ollva brown« ixM} 

Clay calcaraoua clay. Dal. Rio alopaa dacraaaaa 

raadfly fall by alida and craap» with ^n- 

alopaa o o — ohly cuvarad with a craaaing 

thin layar of Buda llaaatona * «ioiatura 

mbbla vhicl> aup^^l^ta typically oontanti 

lisiaatona vagatatlon 6f llva oak faila whan 

an^l junlpar. Blaawhara tha Dai trat on 

{ Rio aupporta only a covar of ahallow 

^raaa and acati^rad aaaquita alopaa 
traaa. 



Nodak'ataly aaay 
to axoavata with 
liyht Kaohlnary 



•aarlng capacity 
low] atruoturaa 
naad apacial aup- 

porti high ahrlnk** 
avail 



Um\ inadaquata 
abaorption of 
aaptic tank 
affluanti 



Nona 



1. Wher^ would it be easier to construct under^ound utilities? 



Buda Limestone 
Del Rio Clay 
Why? 



\ 
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You have the choice of two Ijuilding sites on which to build a home. 
One ip on Buda LijsestiJlie, the other on Del Rio Clay. Both are 
rel^ttively flat ik>pography.*^ Which would you choose? - . 

Buda Limestone ^ ^ ^ ^ ' 

Del Rio Clay ^' 



Explain your choice* ^ 

3. v*ou are president of the River City GsLrden Club which is about to 

•select a new site for its clubhouse. You plan to plant a lush 
; * garden around the clubhouse which shows native trees of your state. 
♦ ■ On whic^ rock unit would you prefer to build? ^ ' ■ ' ^ 

Buda Limestone ' ' , 

• -Del Rio Cl«iy 

Why? 



I 



9 



You hftVA found a beautiful building site (x) with a gorgeous 

view (see figure below). A highway was Just cut through 
th^'-T^irey- ^el6w"tr ahd"We^ c 

Would you feel confident building at x? Why or why not? 




' Highway 



Ye3 



No 



Why? 




INSTRUCTIONS ; 



i*.' Restart the audlV cassette tape . Listen to the taj<e 
and view the slides until reference is made to; the activity on page 5 
of this Study Guide. Then STOP THE TAPE AND SLIDES and proceed with 
this activity. 
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Activity 02 

Tony Odoma Dpught 6hO acres *of land «hid wan^ to build one and two-story 
private residencehvvlth full , bauaements on it. He is restriqted to building 
"Httes with the foll^uUg qU^ifi cat ions:' ~ ^ — ^ — — ^ 



1. Sites must have biopes of no more theui 1^% grade 

2. Bedrock oh line sites should be no less than 5 to 
10 -feet bQlow the surface to avoid expensive 
blasting and excavation procedxites 

3. Sited must avoid, hatural drainage ways in order to 
prevent flooding and dampness in basements 



In the back Qt your Study* Guide is ^^^velope containing three mapg and one 
blank transparency. The three maps are^^l) a simplified slope map, (2) a depth 
V to bedrock mapv and (3) a drainage map. 

Usifig the blank trar^^arency and a wax pencil, CONSTRUCT A SUITABILITY MAP 
shoving the areas that satisfy the above thi'ee queaiflcations . Place the 
transparency on eaeh of the three maps individually; and mark thp eireas . " 
that are not suitable. You can then identify the areas that are suitable 
for const nlction of the residences for Tony Odoms real estate project. 

4 I 

^■■ii^ INSTRUCTIONS: ^ ' 

5t When you have completed the above activity, restart the 
audio passette tape ^and V^ew the remaining slides In this lesson. 



ANSWERS .TO QyaSTIONS I» STUDY GUIDE ' 



ACTIVITY #1 Anthers 



-Jt : Jte 



Given data concerntng Bucja Formation and pel Rib Clay ' ^ * 
i. WtiAjl^Bould i^^ be easier to cdnstruQt. undergjroun'd utilities^ 




imestone 
o Clay 



It vbuld be easier to construct underground utilities on Del Rio 
Clay. -As you ceflti telL frop the "exoaYwtloft characteristicis" column 
of the description of t^e .rock ujiits,* excavation in Buda' Limestone 
is difficult and "genera^y reqv^iV.es blasting." However,' Del Rio . 
Clay on the other ■han^.i*--'^J|^|||ra easy to eidavate- with light 



machinery.''' 



2.^ You have the choice cjf two building sites on which to bvflM a home* 
On$ is on Buda Limestone, the other 'on Del "Rio (^:iay. Both are 
relatively flat topography.* Which would you choose? 

Buda Limestone'- X 



Del Rio. Clay ' ^ ^ ^ ^ , , \ ^ 

Explain your chpice* ' 

Del RicrClay has a high shrirlk/svell ratio, ' Del Rio Clay i^.alsQ 
unideal for iihe Installation of septic tanks. This meaais that 
unless a seleclj fill of gravel aAd/or a special fpundation is 
includeii in the construction, you Can be asstired ybur hbuse wi-11 
.develop, cracks and will settle unevenly,' 'Doors and windows will ^ 
not close properljLy. Del Rio is eaaler to excavate than is Buda; 
however, 'I^f - no basement ,ig planned there wlll^ probably be little 
difference in excavation costs on the two rock unitar; 

^ Assuming that the .Buda Limestone site ^ia not at the edge of a * 

^ steefti^ope above Del Rio KJlay', the Buda Limtstone site wyuld be 

preferable. The Limestone- unit has none of the xmfavora]:)!^^ 

* cheuracterlstics of. the Clay unit and h4a a High bearing bape^pity. - 

3» You wre. president txf the I^iver City Garden Club whicih 1^ about to 
select a new site W ^ts clubhouse* tou plAn- to plant a lush 
g€irden around the clubhouse ^which shows hat ive tl^ees ofvyour stjstte, 
on whlch,^ock U|iit would you [prefer tCi build? • ♦ ' - 

.■ ' • ' * * • ■ ' • . 

Buda Limestone X 

Del Rio Clay ^ • ; . 



WhyT 



I rlc 



You will notis f^om the O^neral Descriptions of the two formations that 
Buda Limestone supports the groirth of four- yip,t ive trees , Wit 'Del Rio 
Clay supports only two. Thjirefore» Buda Limestone is the optimum choice 
fdr a garden of native trees. 



You have found a heaatlfxil' bull4fiig ^i,te (x) with a gorgeous view 
(see figure below). A highway was Just cut through th^ valley below, 
it 4nd the oliff cl««Lred of rubble and boulders-. Wpuld -you feel 
x!onfident building at x?''Why or why not? . . 



1^ 




Buda 



Del Rio 



HighVay 



Yea No JC ^ - " _ 

Why? ^ - , 

Buda Limestone falls on steep slopes above Del Rio Clay. Therefore, X 
J.S not a wlse'choice for a house site. Sinc6 Buda" Limestone feills on 
steep slopes above Del Rio Clay, "it would be unwise to build on the, edge 
of- th« cliff. Thja Del Rio Clay will begin to creep down the hill and 
lltaeslone above it will fall and slump down slope, thereby stabilizing 
the slope. You will then have,* the view at Y that you so badly wanted 
^t X. , 
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OL03SARY 



ftlluvlvyp : « genaral t«rm for seftimenth ' deposited by rivers and streams. 

b©drocl5,: any solid rock exposed at the surface of the earth or oyerjLain 
by gravel, sand, clay, etc* 

cartographer ; person vho constructs a map when given all the field 
informant ion about the area, to be mapped. 

cartography ; the science and ao^t of map construction. 

city planner ; the person vho supervises, piarticipates in, and recommends 
social and economic planning fqr a particular city. 

tllSty ; a widely distributed eeurthy substance, plastic when moist, composed 
primarily of decomposed igneous and metamorphic rocks .i;^ch in the 
minerip. feldspar, 

effluent ; > liquid discharged as waste (as water used in industrieuL 

processes or sewage ) . ^ . 

formation ; a unit of rock which is identifiable by lithologic or 
structural features. 

geologic map ; maps which show the location of all rock units* in an 

area^ and identify those rock imits by color and/or Symbols. 

geologjr: the science which treats of the eart'ii, the rocks of which it 
is con\pQsed, and the changes which it has undergone. 

land use planninfj^ maps ; those maps which were constructed .to asaist in 
the vise planning and use of land. A set of ^^ch maps usually 
" include data about soil, vegetation, depth to bedrock, slope, * 
physical properties of soil and rocks, geology, engineering 
characteristics, etc. 



limestone ; a bedded sedimentary rock consi-sting cljiefly of ceLLcium* 
carbonate (CaCO^). , . - 

rock unit ; see "formation." ^ 

septic tanks : a^ tank in ^hich the orgcmic solid matter of continuously 
flowing devage Is deposited and retained until it has been 
V dj.s integrated by auaaerobic .bacteria. 

shrlnkVavell ; an expj^esaiori vhich indicates an extreme f JjUctuation in 
the volume'^df a soil, proportional to the amount of witer it 
haa abiaorbei^. for example > somfe clays wlien vet expand to 13 
times their dry size; th%y are said to have a high shrink/ swell. 



Bhale : a rock formed oy the Consolidation of cla^ mud, or lillt, 

fluid haa a finely stratified structixre parallel to' bedding. 

^lopg map : a map which described slopes in percentage of rise per unit 
of horizontal distetnce (see figure). In this system of 
measurement, a slope of U5 degrees is equal to a slope of 
100 percent. 




t 



100 ft. 



o 
o 

rH 



Slope of lOjJ 




100 ft.. 



suitability maps : a map which indicates where the most suitable land 
for any one purpose is found. For example, a suitability 
map for residences with basements would show the most suitable 
areas for construction of such buildings • 

topographic map : a map that shows t]je surface features of a region, 
including hills, rivers, cltdes, etc., generally through 
the use of special symbols amd contour lines. 



topo<^raphy : ' the physical features of a region, esp*cially the relief 
and contour of the land* 



utility pipes : piftes through which water, gas, or sewage flow, usually 
. underground . 



. * . 10 
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SCRIPT FOR LEARNING CARREL LESSON 

6.2 ' # 

LAND USE ^ 



ENVIRONMENTAL STUDIES 

A Cooperative Project of thja Department 
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Education Center : > 



THE UNIVERSITY OF TEXAS AT AUSTIN 
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"LtolD U81 PLAllHIllO*MAPrf*' Uftrnlng Carrel L«iion 6.2 



Blank Colorad 

Slide 



4 



View of the 
planet Earth 



r 



About four bllllpn people live on the surface of 
the planet Earth. 



Aerial yiev 
of !]i.arge 
city 

t downtown 
^ area) 



Man has been physically confined to this ribbon 
of life ever since he appfefci-ed here. 



Photo of Tony 
OdoxBs (land ' 
develcipar/^ * 
•aletmatt) 



Meet Tony Odoms, a real estate developer. 



"L 



Tony gesturing 
to hill country 



Tony has Just purchased thl-f^Uo acres of land. 



Panoramic shot 
of Tony and 
hill country 



rte plans to build a subdiviBion of one and two- 
story private repidences vlth full basements on 
it. ^ 



r 



Tony with a 
worried look 



But he has a problem, 
choose . to build on? ^ 



/ ' 

Which sites shoxxld he 



Bill setting 
«B»iA construc- 
tion vith blue- 
prints on his 
Itp, looking— 
fvorried , j 



It irorries him because his friend, BiJ.! Cantrell, 
Just v€>nt broke trying to build a subdivision vhere 
there vai solid rook tvo "t^eti under the veedh. 
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Bill in front 
of "Condemned" 
apartment 
building 



^ II I 



Before that, hie friend JBlll built an apartment 
complex which was flooded three veekff after it 
was completed. And before that ... 
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Tony digging 
fremtically in 
his ground with 
a shovel 



Well, anyvay, Tony is beginning to sudpect he 
should find out a little more about his land 
than Bill did before he decides what he is 
going to use It for. 



11 



Tony holding 
up big hunk 
of limestone 
and scratching 
his head / 



Tony has heard about jgeology, but he knows nothing 
about It himself. Where does he go to find out 
about his land? 
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LAND USE PLAN- 
NINO MAPS 
LCL 6.2 



: erJc . 



This le8€on ip ^bout land use planning maps. Before 
you begin, please open your Study Guide and read 
pages 1 and 2 and the Qlossary in the back of yo\ir 
Study Qwlde. 



Stop the tape now. 
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Pompeii 
sAXcavation 



> 



For thousands of years, Earthquakes imd volcanoes 
have destroyed cities. 



Shot of *^ 
Naplea 



J" 



Hcnfevei:, men continup to build on the slopes of the 
acxive volcanoes, ♦ ^ 
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Stretcher 
victims in 
California 
earthquake 



and in zoni^s of violent earthquakes. 



1 



Palm trees 
uh<3^ervater 



Centuries and aeons ago, floods destroyeJd cities 
and populations. 

r 
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/ 



• A. 



17 



Aerial vlev 1 
. of subdivisiOT 
undeijwater 



Yet, man still builds an^ concentrates in areas of 
heavy flooding. 
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J , Ll 

House cruippleki 
by an earth-! 
quake y 



For a long time ve have been toid that the foolish 
man builds his house upon the sancl. 
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House or^ 
stilts hang-* 
ing over edge 
of cliff 



yet we still haven *t gotten the idea. 
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Photo of the 
Leaning Tover 
of Pis* 



It ♦ 8 not only* in great catastrophiea that poor land, use 
is revealed. There are other 8inai;Ler, more frustrating 
mistake* — «lL1 of vhich could have heen prevented. 
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s. 



during opnatruc- 
tlon;^ c*n see 
roads* cut Into 
' 1 hills 



f 



you h*ve already heard about the housing development, 
vhlch was begun ^n an area where limestone lay only 
a few feet below the sxxrface. Unaware of this, 
the developer had planned for basements in the 
houses, and underground utilities. 
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Close-up of ' 
rocky ground 

h r 



As construction progressed, plans for basements had 
to be revised or abandoned; utility ^^tches had to 
be (Bxcavated in rodk, causing considerable expense 
to residents, the city^ and the developer. 
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- An* apartment complex was constructed nfear the Juncture 
of two creeks. 



7 



2U 



1^ 

Man carrying a 
woman t|irough 
doorway o;f 
flooded 
^ulidlng 



Shortly after oonspletlon* ^ summer r.ainstorm flooded 
the area, leaving ^ t^yelve to fifteen inches of water 
in the first ?loor apartments. 




o 

City septic twika have "b^en built on flood plains and 
are j"eleaaing polluted effluent into the same gravel 
and 'sand from which the wHter supply f(ir that same city 
is 'pumped.' fe) 
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Rusted utility 
pipes 



Utility pipes are laid under a very corrosive ^oil. 
Tljree years later, the pipes must be dug up and 
replaced with pipes made of material which does not 
react chemically with the soil, , 



s 
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One man ex- 
plaining a 
geology map 
to another 



and the list goes on and on. The real tragedy is 
that all these mistakes could have been e^Yoi^ed if 
the city's builders and planners had been provided 
with geological data about these sites. 



28 



Geologist in 
field 



The persoji most qualified to provide information of' 
this sort is the geologiat who for yeaf-s has been 
portraying this infoimation on maps. 



ERIC 
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Busy sidevalk 
in oity 



City And regional planning has recently assumed a 
greater priority as our cities have begun expanding 

an explosive rate. It has been recognized that 
the basis foi^ any planning venture should be knowledge, 
of the land itself. 
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City Planner 
behind desk 

s 



(City Planner's voice) The planning department 
staff has felt for a long time that geology is 
probably one of the most important inputs to land 
use decisions. Consequently, it was our decision 
to use the environmental geology and the geological 
derivative maps as the base for all of our planning 
from this point. 
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Another shot 
of City Plan- 
ner behind 
desk 



(City Planner^' s voice) This means that (l) the 
location of major streets, (2) the distiribution of 
performance stemdards for zoning applications, 
(3) performance standard* i'or building sites, and 
(h) the performance standards for construction codes 
will all be based on the derivative maps prepared 
from the inventory of geological information. Thi? 
will be the beginning point, not the end point. 
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Four people 
Looking and 
balking about 



T^e development of land use planning maps is a team 
effort requiring the contribution of many people. 



ERIC 
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9, . 
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Architect at 
Work/eity 
Planner behind 
deak 



Once the deoiaiori h»» been m»de to map an atrea for 

the purpose of. land uaa pXanniia«, the geologlatfc 

who will be doing the mapping oe'et vlth city ^larmere* 

local architects, and other people vho vork vith 

the physical environment to determine what information 

is needed and vanted on the maj^jB for that area. 
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City Planner 
gesturing to 
city map on 
wall 



(City Planner's voice) I think twb of the worst 
probltans of which J am aware are first , limestone 
in the northwestern and western parts of the city 
where it is necessary to blast for utilities and 
for streets. ¥e have some very extreme slopes 
west of the city as well. 
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, City. Planner 
at desk again 



36 . • 

Geologist ^map- 
ping on Hill- 
side above 
subdivision 



(City Planner's voice) The second extreme is in tt{it 
eastern part of town there there is a iot of clay. 
When it rains and dries Out, this clay tends th move 
around, making the correct design of foundations a 
problem. Again, we are clLso talking about streets 
and utilities that warp and crack, because this soil 
is so mobile. 




The firs*, step^ In the project la the construction of 
a oooiprehenBlve and d*tallisd geologic map of ^he area. 
In makingv geologic maps, ^t is cenventional to dhow 
rock unllm as if no soil cover existed over them. , 
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Colored 

geologic 

map 



For exdoaple, all the fellow in this majp represents 
idluvluitt, blue repreoents -a shale, redrepr^senta 
a llmeBtone, and' the green another limestone unit, 
and 'the purpl<S another shale unit.. 
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•L 

«HaQds holding 
Ppilling caps 



Eingineering data is gathered from local engineering 
firtns, state agencies, and city departments. Such 
data provide future builders and planners vith 
information liloe . . . 
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Sprinkler on 
a hiUside 



hov much water a soil on a hillside caxi absorb 
before it will slide down the hill. 



1 



0 



Two beakers 

one 1/2 full _ 



or the wet volume of a so i 
when diy- 



ompared to its volume 
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Two mhn in 

"llydrologic 
Office" • 



Flood d«ba is obtained from federal and rftate 
a^-encies* 



k2 



Geologists 



j I^^LIklng to a 
I local merchant 



and sotmetimes in the field through interviews 
vlth local citizens. 



1*3 



Geologists at 
airport, sur- 
veying. 



f 



durrent land use is also surveyed and mapped. 



. a*:. 



GeologiBt hold- 
ing soil ill 
hands hy a 
river 



Other things mapped are vegetation aad soils. 
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Chart 



Ono« all thi« and dth«r-data are coll^fctcd. the geologic 
format ionci in th* oap area are dbscribed in terms of 
this datli. If y6u ware given all tMs information about 
a particular rock unit — • soil and vegetation data, geo- 
logic and eftgllneering data — voiad you he awle to make 
decisions about the optimum land use of thay rock unltT 



k6 



j Do the Activity 

^ on page 3 of 

I your Study 

I Guide 



"I 



In your Study Guide on page 3, you vill find an 
activity to do. Please stop the tape now. 



Geologist 
drawing a 
map 



Aftar all the data has been collected, the map-miJcing 
begins.' Project personnel decide, usually as a group, 
vhat kinds of maps will Ijpe published^ 



U8 



Maps being 
drawn ' 



and then draw these maps in rough form on aerial 
photographs of topographic maps. 
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»»9, 
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Cartographer 
drawing maps 




These rough maps are then given to eartographera 
vho draw the final publishable maps. These are 
publlehed and'made available to the public and 
interested persons. 
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Tvo persons 
looking at map 
on display 



Tho published land use planning maps provide planners 
and developers with widely available data on which 
they cam base important decisions. 
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City Planner 
holding maps 



(City Planner's vold<^'' These maps are going to be used 
as a part of our Master Plan Program. The Inventories 
of soils, slopes, construction ch^act eristics, and 
other parameters vhlch are being provided will be our 
<base for the Master Plan. These base maps will, in 
effect, say, "Here is where development .can occiir amd 
here is ^ere it should not occur for th&se reasons, 
both technical «ind non-technical." 



City Planner 
pointing at 
map 



If developers than teJce that information and Insist on 
development at less than favorable sites, at least 
they have the technical background for street, home, 
and utility installation. They will not be developing 
blind. ' ' 



ERIC 
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ClOM-Up of 

Tony with 
ciga:^ ' 



(Tony Odoos' voice )b. HI there I You remember me , . 
don't you? Tony Odome, your 'friendly read. estate 
developer. 



5U 
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Tony Jumping 
for Joy hold- 
ing maps 



(Odlvns' voice) My troubles are oveir now. Solved 
all »y problems with these lan^ use planning maps. 
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Tony gazing at 
his land 



As you recall, Tony had Just purchased this 6Uo acres 
of land, and V^anted to build one and two-story private, 
residences with full basements in this area. Tony soon 
decided that h^ was restricted to building sites with 
the following characteristics: 



Oently sloping 
land 



1 # 
Sites must have slopes of no more than grade. 
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15 



Bedrock crop* 
ping out at 
aurfac<» 



Bedrock on the sltei ehould be between 5 luid 10 feet 
belov ihe eurface, to avoid expensive blasting and > 
excavation procedures ♦ 
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Smair creek 



Sites must avoid nAtural drainage ways In order to 
prevent flooding and dampness In basements. 
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Tbny haflding a 
aecretary $20 
€ind holding 
lots of maps 



Tony found out from his local Zoning Commission that 
his ar«a vas included in a regional land use mapping 
project. The set of land use planning maps available 
included the folloving three which are 6f particular 
interest to him: 



Drainage map 



The natural' drainage pattern map in which all dry and 
w«t creekbeds and natural waterways are shown. 
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Depth to bed- 
rock map 



16 



The< depth to btdrock ompa vhlon almply indicate 
hov many f««t laelow the •urface bedi'pdk llee. 
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Simplified 
Slope Map 



and the slope map vhloh shows hov steep the land is, 
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Picture of map 
, in hack of 
Study Guide 



In tihe envelope '^n the back of your Study Guide, you 
will find three maps scaled down to the 6hO acres 
Tony bought.'' 
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Do the 
Activity on 

5 of your 
Study Guide 



You will now conitruct •ultabillty ttaps with these 
3 mapi. Please turn to page 5 Xn your Study Guide 
and read the Instructlone. Stop the tape now. 
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Answer map. 
Suitability 
map for 
rtt8ld«n6et 
with baa omenta 



Thla la whAt your auitability map ahould look Xike. 
9to|> the tape again and c6mpare your map with this one. 
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Metropolitan 
Scene' 



\ 



Land uBe planning maps can benefit everypn* in a 
community. In the case ve Just sav, there wei:e 
fever mistakes made,, and everyone saved — 
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Happy home*-* 

owner In 

front of 
house 



the homeowner who paid less for his house. 



J" 



Utility pipes 
bvlng Inatal* 
l«d 



the city who learned from the maps where to lay the 
streeta and utilities, 
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H*t»p| Banker 



18 



and the banks vhich w«r«n't; l«ft with ab^doned, 
flooded homas and unjpald mortgages, ' 
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Tony holding 
up "Sold"" sign 
in front of 
nev house ' 



Oh yes, and our friend Tony — he saved lopney too. 

(Tony's voice) Do you vant to Buy'' a nev 3 bedroom, 
2 bath» 2 car garage, all electric kitchen, land 
use planned hornet , 
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End of this 
lesson 
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LESSON 6.2: LAND USE 



• STUDENT RESPONSE SHEETS 



..1K»' 



LESSON 6.2: LAND USB 
STUDENT JRjsSPONSE SHEET 

/ 



Activity »l 

Given data concerning Buda, Format ion and Del Rio clay 

1. Where would it be easier to construct underground utilities? 
(Check correct fbrmation) 

Buda Limestone \ 

Del Rio Clay ' ' ^ 

1 

. /Why? 



2. You have the choice of, two building sites on vhich to build a 

home. One is on Buda^ Limestone, the other on Del Rio^lay. Both 
are relatively flat topography.* Which vould you choose? 



Buda Limestone 
Del Rio Clay " 



Kaq^lain your choice. 
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LESSON 6.2: LAND USE 
STUDENT RESPONSE 8HEET<» 



You ar*, president of.tho Rlv«r City Garden Club whiojh la about to 
iitlect h«v 8it« for its cluWiouae. You plan to plant a lush 
■garden aroxindf tht clubhouse which sh^vs native trees of your state. 
Oil which rock unit would you prefer to build? 

I 

Buda Limestone ' 

Del Rio Clay 



Why? 



You have found a beautiful buiiding site (x) with a gorgeous view 
(see figure below). A highway was Just cut through the valley below 
it. and the cliff cleared of rubble and boulders^. Would you feel 
confident building at x? Why or why r\ot? 



Yes 



No 



Wh^., 




Highway 



■ ^ 



r 
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Make' blank transparency for map overlay, 



s 
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tnttructor: 'Mak* triufttp*r«nci»« 

from thia original 



DRAINAGE MAP 






STREAMS 

GENERAL imERN OF STREAMS 
LAND AREA 



10 



er|c(, 



1 !*lAttructor : Haki t'rantpartnolM 
from thlt original* 



biPTH JO BEDROCK 





i»|^ERIAL ABOVE B£DK0CK IS K«ORi^ THAN 20 FT. 
^EBIAl APOVf BEDROCK IS 10 TO 20 FT. 



MATEIIIAL ABOVE BEDROCK JS 9 TO 10 FT. 

ABOVE BEDROCK IS LiSS THAN SFT. 




Inttruotorj Mak* tranipartnclti 

from thii original 



SlliPLIFIIP SLOPE MAP 





$LOP£S GREATER THAN 15% 
SLOPES OF 5 TO 15% 



SIQPES OF 2 10 5% 
SljOKS OF 1 TO 2% 



SIM! liSS THAN 1% ' it 
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